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Amendments to the Drawings: 

The attached 12 sheets of drawings include changes to Figs. 2, 6A-7: 

Replacement Sheets 2/19-3/19 (Fig. 2), replace originally submitted sheets 2/19- 
3/19 (Fig. 2). 

Replacement Sheets 7/19-13/19 (Figs 6A-6D), replace originally submitted sheets 
7/19-13/19 (Figs. 6A-6D). 

Replacement Sheets 14/19-16/19 (Fig. 7), replace originally submitted sheets 
14/19-16/19 (Fig. 7). 

The Amendments to the Drawings are made to incorporate the sequence identifier 
numbers. Applicant has submitted a "Marked-up" version of original sheets 2/19-3/19 and 7/19- 
16/19. 

Attachment: 24 sheets of drawings, i.e., 12 "Replacement" and 12 "Marked-Up" sheets 
of drawings. 
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REMARKS 



Applicants submit that the substitute specification and replacement drawings are filed 
simply to incorporate the sequence identifier numbers. No new matter is added. 

Applicant submits that all claims are allowable as written and respectfully request early 
favorable action by the Examiner. If the Examiner believes that a telephone conversation with 
Applicant's attorney/agent would expedite prosecution of this application, the Examiner is 
cordially invited to call the undersigned attorney/agent of record. 



Respectfully submitted, 




Date: 



Name: Kathleen M. Williams 
Registration No.: 34,380 
Customer No.: 29933 
Palmer & Dodge LLP 
111 Huntington Avenue 
Boston, MA 02199-7613 
Tel.: (617) 239-0100 
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FIGURE 2 



Score = 553 bits (1425), Expect = e-156 

Identities = 327/700 (46%), Positives = 406/700 (57%), Gaps = 152/700 (21%) 




Query? 




MSSRRWFHPTI SGI EAE KLLQEQG FDGS FLARLS S SNPGAFTLSVRRGNEVTH I K I QNNG 6 0 






M+SRRWFHP I+G+EAE LL +G DGSFLAR S SNPG FTLSVRR VTHIKIQN G 


Sb'ct l 




MTSRRWFH PN I TGVEAENLLLTRGVDGS FLAR PS KSNPGDFTLSVRRNGAVTH I K I QNTG 6 0 


bgcs - s t rand region 


5 0 




Hydrogen bonded turn 


48 




Bets -strand region 


41 




Hydrogen bonded turn 


38 


• * 


Beta-strand region 


28 




Hydrogen bonded turn 


26 


*★ 


Helical region 


13 


*********** 


Beta-strand region 


7 


* 




6 


******************************************************* 


Hydrogen bonded turn 


5 




PTPN11 


1 


+ +++ ++++ + +++++++++++ + +++++ ++++•♦■ ++++++++++++++++ ++++++♦ + + + + + + 


Query: 


6 1 


DFFDLYGGEKFATLPELVQYYMEN-GELKEKNGQAIELKQPLICAEPTTERWFHGNliSGK 119 


Sbjct : 




U+ + UljiWjbK.rAIL bJjVUYYMb+- (j+LKbKNG IELK PL CA+PT+ERWFHG+LSGK 




u 1 1 uu i WjtK.r A 1 LiAfcili V<J i Y MbHnvjQ LiKtiKWuDV I fcLKY PLNLADPTSERWFHGHLSGK 12 0 




83 




Helical region 


74 




Beta-strand region 


70 




Hydrogen bonded turn 


66 


** 


Beta-strand region 


63 ' 


. *** 


SH2 1. 


61 




PTPN11 




++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 


Hydrogen bonded turn 


85 


* * 


Helical region 


119 


* * 


Beta-strand region 


113 


* 


SH2 2 . 


112 


********* 


Hydrogen bonded turn 


111 


** 


Hydrogen bonded turn 


108 


** 


Beta- strand region 


100 


* * 


Beta- strand region 


95 


* 


Beta - strand region 


89 




Query : 


120 


EAEKLILERGKNGSFLVRESQSKPGDFVLSVRTDD KVTHVM I RWQDKKYD 169 


Sbjct: 




EAEKL+ E+GK+GSFLVRESQS PGDFVLSVRT D KVTHVM I R Q+ KYD 


121 


EAE KLLTEKGKHGSFLVRESQSHPGDFVLSVRTGDDKGESNDGKS KVTHVM I RCQELKYD 180 


Beta-strand region 


■ 147' 


******* 


Hydrogen bonded turn 


144 


* ★ } 


Beta- strand region 


. 134 




Hydrogen bonded turn 


132 


* * 


Hydrogen bonded turn 


129 




Helical region 


121 


******** 




121 


************************************************************ 


PTPN11 


121 


+++++++++++++++++++++++++++++ ++++++ +++++++++++++++++++++++++ 


Beta- strand region 


178 


*** 


Hydrogen bonded turn 


176 


** 


Beta-strand region 


166 


********** 


Query : 


170 


VGGGES FGTLSEL I DHYKRNPMVETCGTWHLRQPFNATR ITAAG INARVEQLVKGGFWE 229 






VGGGE F +L++L++HYK+NPMVET GTV+ L+QP N TRI A A +E V+ 


Sbjct: 


181 VGGGERFDSLTDLVEHYKKNPMVETLGTVLQLKQPLNTTRINA AEIESRVR 231 


Helical region 


223 


* ** 


Beta- strand region 


221 


* * 


Beta -strand region 


214 


* * 


Beta -strand region 


209 


* 


Hydrogen bonded turn 


205 


* * 


Beta- strand region 


203 


* 


Helical region 


190 




Beta- strand region 


187 


* 


PTPN11 


181 


+++++++++++++++++++++++++++++++++++++++++++ ++++++++ 


SH2 2. 


181 




Helical region 


226 


****** 


Query: 


230 


EFESLQQDSRDTFSRNEGYKQENRLKNRYRNILPYDHTRVKLLDVEHSVAGAEYINANYI 289 






L + + T +G+ +E + L Y 


Sbjct-. 


232 




Helical region 


266 


* * 


Helical region 


256 


****** 


Helical region 


247 




PTPN11 


232 


++++++++++++++++++++++++++++++++++++ 


Helical region 


232 


** * 



Query : 



290 RLPTDGDLYNMS S SS ES LNS S VPSCPACTAAQTQRNCSNCQLQNKTCVQCAVKS A I LPYS 34 9 

Q Q N ♦ + +N ILP+ 
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Sbjct: 268 GQRQENKNKNRYKN ILPFD 286 

Hydrogen bonded turn 280 ♦ * 

PROTEIN- TYROSINE PHOSPHATASE. 276 ****** ***** 

Helical region 271 ****** 

PTPNll 268 +++++++4++++++ ++++ + 

Helical region 268 ** 

Hydrogen bonded turn 286 * 

Query: 350 NCATCSRKSDSLSKHKRSESSASSSPSSGSGSGPGSSGTSGVSSVNGPGTPTNLTSGTAG 409 

+ D P P + 

Sbjct: 287 HTRWLHDGD PNEPVS 302 

Beta-strand region 289 *** 

Hydrogen bonded turn 287 ** 

PTPNll 287 ♦+++++++++ ++++++ 

PROTEIN- TYROSINE PHOSPHATASE. 287 ********** ****** 

Query: 410 CLVGLLKRHSNDSSGAVS I SMAERERE - REREMFKTY I ATQGCLLTOXJVNTVTDFWNMVW 468 

D A +1 M E E ♦ + K+YIATQGCI< NTV DFW MV+ 

Sbjct: 303 D Y I NA - N 1 1 MPE FETKCNNS KPKKS Y I ATQGCliQ NTVNDFWRMVF 346 

Beta-strand region 304 **** *** 

PTPNH 303 +++++ ++++++++++++++++++++++++++++ +++++++++++ 

PROTEIN-TYROS INE PHOSPHATASE. 303 ***** **************************** *********** 

Hydrogen bonded turn 335 * ** 

Beta-strand region 327 **** 

Helical region 338 ********* 

Query: 469 QENTRV I VMTTKE YERGKEKCAR YW PDEGRS EQFGHAR I QCVS ENSTSDYTLRE FLVS WR 528 

QEN+RVIVMTTKE ERGK KC +YWPDE +++G R++ V E++ DYTLRE +S 

Sbjct: 347 QENSRVIVMTTKEVERGKSKCVKYWPDEYALKEYGVMRVRNVKESAAHDYTLRELKLSKV 406 

Hydrogen bonded turn 406 * 

Beta-strand region 396 ********** 

Beta-strand region 383 ********** 

Hydrogen bonded turn 381 ** 

Beta-strand region 377 **** 

Hydrogen bonded turn 374 ** 

Beta-strand region 364 ** 

Hydrogen bonded turn 362 ** 

Beta-strand region 360 ** 

Beta-strand region 352 **** 

Hydrogen bonded turn 349 * 

Helical region 347 ** 

PTPNll 347 +++++++++++++++++++++++++++++ ++++++++++ +++++++++++++++++++++ 

PROTEIN -TYROS INE PHOSPHATASE. 347 ************************************************************ 

Query: 529 DQ- -PARRIFHYHFQVWPDHGVPADPGCVLNFLQDVNTRQSHLAQAGEKPGPICVHCSAG 586 

Q R ++ YHF+ WPDHGVP+DPG VL+FL++V+ +Q + AG P+ VHCSAG 

Sbjct: 4 07 GQGNTERTVWQYHFRTWPDHGVPSDPGGVLDFLEEVHHKQESIMDAG PVWHCSAG 462 

Beta-strand region 408 ************* 

Hydrogen bonded turn 407 * 

PTPNll 407 +++++++++++++++++++++++ ++ + + + + + +++++++++++++++++ +++++++++ 

PROTEIN -TYROS INE PHOSPHATASE. 407 *********************************************** ********* 

Hydrogen bonded turn 450 ** 

Helical region 432 ***************** 

active 459 * 

Beta-strand region 455 **** 

Query: 587 IGRTGTFIVIDMILDQIVRNGLDTEIDIQRTIQMVRSQRSGLVQTEAQYKFVYYAVQHYI 646 

IGRTGTFIVID+++D I G+D +ID+ +TIQMVRSQRSG+VQTEAQY+F+Y AVQHYI 

Sbjct: 463 I GRTGTF IVIDILIDIIRE KGVDCD I DVPKT I QMVRSQRSGMVQTEAQYRF I YMAVQH Y I 522 

Helical region 508 *************** 

Hydrogen bonded turn 502 ** 

Hydrogen bonded turn 4 99 ** 

Helical region 490 ********* 

Beta-strand region 487 ** 

Hydrogen bonded turn 484 ** 

Helical region 464 ******************* 

PTPNll 463 +++++++++++++++++++++++++++++++++++++ ++++++++++ +++++++++++++ 

PROTEIN- TYROS INE PHOSPHATASE. 463 ******************************************************* 

Query: 647 QTLIARKRAEEQSLQVGREYTNIKYTGEIGNDSQRSPLPP 686 

+TL R E++S + G EYTNIKY+ +SPLPP 

Sbjct: 523 ETLQRR I EEEQKS KRKGH E YTN I KYSLADQTSGDQS PLP P 562 

Conflict 548 * 

phosphorylation 542 * 

Conflict S35 * 

Hydrogen bonded turn 524 * 

Helical region 523 * 

PTPNll 523 ++++++++++++++++++++++++++++++++++++++++ 
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FIGURE 6A 

Sequence alignment of Dros Dlgl and Hu Dig homolog 1 
BLAST P sequence alignment 

Score = 616 bits (1588), Expect = e-175 

Identities = 306/51 7 (59%), Positives = 390/517 (75%), Gaps - 24/517 (4%) 
JUL 




Query : 


453 


Sbjct : 


425 


Query : 


505 


Sbjct: 


485 


Query : 


565 


Sbjct: 


545 


Query : 


624 


Sbjct: 


605 


Query : 


684 


Sbjct: 


662 


Query : 


744 


Sbjct: 


713 


Query : 


804 


Sbjct: 


770 


Query : 


864 


Sbjct : 


830 


Query : 


924 


Sbjct: 


890 



QP + S + P +P S ++ITREPR + + +G GLGFNIVGGE 



DG+GI ++SFILAGGPADL EL++GD+++SVN+V+L A+HE+AA ALK +G VT++AQ 



YRPEEY+RFEA+I +L++Q QKRSLYVRALFDYD +D GLPS+G 



L FK GDILHV NASDDEWWQAR+V D E +++G++PSKRR E+K RAR ++VKF 



DK + + K+K FSRKFPF K++D+ ++ SD + + V S+ S+ + 



VLSYE V + +NYTRPVIILGP+KDRINDDLISE+PDKFGSCVPHTT 
- -SSYRGQEEYVLSYEPVNQQEVNYTRPVIILGPMKDRINDDLISEFPDKFGSCVPHTT 769 



RPKR+YEVDGRDYHFV+SREQME+DIQ H FIEAGQYN++LYGTSV SVREVA KGKHCI 



LDVSGNAIKRLQ+AQLYP+++FIKPKS++++MEMN+R+TEEQA+KT+ERA+K+EQEF E+ 



FT +VQGDT+E+IY++VK +1 QSG IWVP+KE L 
FTAIVQGDTLEDIYNQVKQIIEEQSGSYIWVPAKEKL 926 
Score = 206 bits (524), Expect = 2e-5 1 

Identities = 1 19/227 (52%), Positives = 146/227 (63%), Gaps = 30/227 (13%) 




Query: 24 LFNLDS VNGDDS-WLYEDIQLERGNSGLGFSIAGGTDNPHIGTDTSIYITKLIS 76 

L N DS VNG D+ + YE+I LERGNSGLGFSIAGGTDNPHIG D+SI+ITK+I+ 

Sbjct: 201 LVNTDSLETPTYVNGTDADYEYEEITLERGNSGLGFSIAGGTDNPHIGDDSSIFITKIIT 260 

Query: 77 GGAAAADGRLXXXXXXXXXXXXXXXXXPHASAVDALKKAGNWKLHVKRKXXXXXXXXXX 136 
GGAAA DGRL H+ AV+ALK+AG++V+L+VKR+ 

Sbjct: 261 GGAAAQDGRLRVNDC I LQVNEVDVRDVTHSKAVEALKEAGS I VRLYVKRRKPVSE 315 

Query: 137 XXXXXXXXXXXXXXKV I E I DLVKGG KG LG F S I AGG I GNQH I PGDNG I YVTKLTDGGRAQ V 196 
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K++EI L+KG KGLGFS I AGG+GNQHI PGDN IYVTK+ +GG A 
Sbjct: 316 KIME I KLI KGPKGLGFS I AGGVGNQHI PGDNS I YVTKI I EGGAAHK 361 

Query. 197 DGRLSIGDKLIAWTNGSEKNLENVTHELAVATLKS ITDKVTLI IGK 243 
DG+L IGDKL+AV + LE VTHE AV LK+ +D V L + K 

Sbjct: 362 DGKLQIGDKLLAV NNVC LE E VTH E EAVT AL KNT S D F VYL KVAK 404 

Score = 88.2 bits (217), Expect = 7e-16 

Identities = 68/234 (29%), Positives = 95/234 (40%), Gaps = 43/234 (18%) 




Query : 


40 


Sbjct: 


319 


Query : 


100 


Sbjct: 


379 


Query : 


154 


Sbjct: 


439 


Query : 


187 


Sbjct: 


493 



DIQLERGNSGLGFSIAGGTDNPHIGTDTSIYITKLISGGAAAADGRLXXXXXXXXXXXXX 99 
+I+L +G GLGFSIAGG N HI D SIY+TK+I GGAA DG+L 



H AV ALK + V L V + 



- E I D L VKGG KG LG F S I AGG I GNQH I PGDNG I YVT 186 
++ L +G GLGF+I GG + GI+++ 



+ GG A + G L GD++I+V + +L +HE A A LK+ VT+ + 

FILAGGPADLSGELRKGDRI ISV NSVDLRAASHEQAAAALKNAGQAVTIV 

Score - 70.1 bits (170), Expect = 2e- 10 

Identities = 47/141 (33%), Positives = 69/141 (48%), Gaps = 12/141 (8%) 



Query: 432 MPALPVESNQTNNRSQSPQPRQPGSRYASTNVLAAVPPGTPRAVSTEDITREPRTITIQK 491 

+ P LPV + T PQ P +T+ L TP V+ D E IT+ + + 

Sbjct: 176 IPVLPVPAENTVILPTIPQANPPPV-LVNTDSLE T PT YVNGTDADYE YE E I TLER 229 

Query: 492 GPQGLGFNIVGGEDG QGIYVSFILAGGPADLGSELKRGDQLLSVNNVNLTHATH 545 

G GLGF+I GG D I+++ 1+ GG A L+ D +L VN V++ TH 

Sbjct: 230 GNSGLGFS IAGGTDNPHIGDDSS I FITKI ITGGAAAQDGRLRVNDCILQVNEVDVRDVTH 289 

Query: 546 E E AAQAL KT S GG WT LLAQ YR 566 

+A +ALK +G +V L + R 
Sbjct: 290 SKAVEALKEAGSIVRLYVKRR 310 
Score - 67.4 bits (163), Expect = le-09 

Identities = 39/81 (48%), Positives - 49/81 (60%), Gaps = 6/81 (7%) 



Query: 487 I TI QKG PQGLGFNI VGGEDGQ GIYVSFILAGGPADLGSELKRGDQLLSVNNVNL 540 

I + KGP+GLGF+I GG Q IYV+ 1+ GG A +L+ GD+LL+VNNV L 

Sbjct: 320 I KLI KGPKGLGFS I AGGVGNQH I PGDNS I YVTKI I EGGAAHKDGKLQIGDKLLAVNNVCL 379 



Query: 541 THATHE E AAQALKTSGG WT L 561 

THEEA ALK + V L 
Sbjct: 380 EEVTHEEAVTALKNTSDFVYL 400 
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FIGURE 6B 



CLUSTAL W (1.82) sequence alignment 



Drosophila 
Human 



Drosophila 
Human 



MTTRKKKRDGGGSGGGFIKKVSSLFNLDSVNGDDSWLYEDIQLERGNSGLGFSIAGGTDN 60 
MPVRKQD- - TQRALHLLEEYRSKLSQTEDRQLRSS I ERVINI FQSNLFQ 4 7 



PHIGTDTSIYITKLIS GG AAAADGRL S I ND 1 1 VS VND VS WD V PHAS A VD AL KKAGNWK 120 

ALIDIQEFYEVTLLDN- -PKCID-RSKPSEPIQPVNTWEISSLPSSTVTSETLPSSLSPS 104 
. * • . * * *★ . * * * 




Drosophila LH VKR KRGT ATT P AAG S AAGD ARD S AAS G P KV I E I DL VKGG KGLG F S I AGG I GNQH I PGD 180 

Human VEKYRYQDEDTPPQEHISP- -QITNEVIGPELVHVSEKN- -LSEIENVHGFVSHSHIS-P 159 

:. * : . * . * :. ..**:::.:. : . .:*:.:.**. 

Drosophila NG I YVT KLTDGGRAQ VDGRLS I GD KL I AVRTNG S E KN LENVTHELAVATLKSITDKV 237 

Human I KPTEAVLPSPPTVPVI P VLP VP AENTV I L PT I PQ AN P P P VL VNTD S LET PTYVNGTDAD 219 

:*.. .* *. : : .:...:* : *..*..* . ** 

Drosophila TLI IGKTQHLTTSAS GGGGGGLSSGQQLSQSQSQLATSQSQSQVHQQQHATPMVNS 293 

Human YEYEEITLERGNSGLGFSIAGGTDNPHIGDDSSIFITKIITGGAAAQDGRLRVNDCILQV 279 

* . . * . .**.. *::* :::*.::* :: ::: 

Drosophila QSTGALNSMGQTWDSPSIPQAAAAVAAAANASASASVIASNNTISNTTVTTVTATATAS 353 

Human NEVDVRDVTHSKAVEALKEAGSIVRLYVKRRKPVSEKIMEIK-LIKGPKGLGFSIAGGVG 338 

...*::..:.:. ...*.:: : * 

Drosophila NDSSKLPPSLGANSSISISNSNSNSNSNNINNINSINNNNSSSSSTTATVAAATPTAASA 413 

Human NQH I PGDNS I YVTKI I EGG AAH KDG KLQ I GDKLLAVNNVCLE E VTH E E A VTALKNTS D F V 398 

* : *:...*..::.:.:: :::::** ..: :*:*.*: 

Drosophila AAAAASSPPANSFYNNASMPALPVESNQTNNRSQSPQPRQPGSRYASTNVLAAVPPGTPR 473 

Human YLKVAK - PT S M YMNDG YA P PD I TNS S S Q PVDNH VS PS S - FLGQT PAS P ARYSPVSKA 453 

.*.*.: ::.:*:..*.*.:. **.. *. ** . * . * : 

Drosophila AVSTEDITREPRTITIQKGPQGLGFNIVGGEDGQGIYVSFILAGGPADLGSELKRGDQLL 533 

Human VLGDDEITREPRKWLHRGSTGLGFNIVGGEDGEGIFISFILAGGPADLSGELRKGDRII 513 

.:. ::******.:.:::*. ************ : **..*********** ^ # ** : .**.. . 

Drosophila SVNNVNLTHATHEEAAQALKTSGGWTLLAQYRPEEYNRFEARIQELKQQAALGAGGSGT 593 

Human SVNSVDLRAASHEQAAAALKNAGQAVTIVAQYRPEEYSRFEAKIHDLREQMMNSSISSGS 573 

Drosophila -LLRTTQKRSLYVRALFDYDPNRDDGLPSRGLPFKHGDILHVTNASDDEWWQARRVLGDN 652 

Human GSLRTSQKRSLYVRALFDYDKTKDSGLPSQGLNFKFGDILHVINASDDEWWQARQVTPDG 633 

***.************** ******** ************* * > 

Drosophila EDEQIGIVPSKRRWERKMRARDRSVKFQGHAAANNNLDKQSTLDRKKKNFTFSRKFPFMK 712 

Human ESDEVGVI PSKRRVEKKERARLKTVKFN SKTRDKGQSFNDKRKKNLFSRKFPFYK 688 

*.:::*::***** *:* *** ::***: .:. ** .:;; *:*: ******* * 

Drosophila SRDEKNEDGSDQEPNGWSSTSEIDINNVNNNQSNEPQPSEENVLSYEAVQRLSINYTRP 772 

Human NKDQSEQETSDADQH-VTSNASDSESSYRGQ EEYVLS YE PVNQQEVNYTRP 738 

.:*:.::: ** : : *.*.:*: : . .: ** ***** *.- .★**** 



Drosophila VI I LGPLKDRINDDLI SEYPDKFGSCVPHTTRPKREYEVDGRDYHFVSSREQMERDIQNH 832 

Human VIILGPMKDRINDDLISEFPDKFGSCVPHTTRPKRDYEVDGRDYHFVTSREQMEKDIQEH 798 

******.***********. ***************** *****■**■* + + *. + 
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Drosophila LFIEAGQYNDNLYGTSVASVREVAEKGKHCI LDVSGNAI KRLQVAQLYPVAVF I KPKSVD 892 

Human KF I EAGQYNNHLYGTS VQS VRE VAGKGKHC I LDVSGNAI KRLQ I AQLYP I S I F I KPKSME 858 

********..****** ****** ******************.*****...******.. 



Drosophila SVMEMNRRMTEEQAKKTYERAIKMEQEFGEYFTGWQGDTIEEIYSKVKSMIWSQSGPTI 952 

Human NIMEMNKRLTEEQARKTFERAMKLEQEFTEHFTAIVQGDTLEDIYNQVKQI IEEQSGSYI 918 

*****.*.*****.**.***.*.**** *.★*.*****.*.**.**.* ***_ * 

Drosophila WVPSKESL 960 

Human WVPAKEKL 926 

★**.** * 
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FIGURE 6C 

Sequence alignment of Dros Dlgl and Hu Dig homolog 2 
BLASTP sequence alignment 

Score = 621 bits (1601), Expect = e-176 

Identities = 318/524 (60%), Positives = 390/524 (73%), Gaps = 43/524 (8%) 



Query: 438 ESNQTNNRSQSPQPRQPGSRYASTNVLAAVPPGTPRAVSTEDITREPRTITIQKGPQGLG 4 97 

+S T++ S RQP RAVS E EPR + + KG GLG 
Sbjct: 389 DSEMTSHSQHSTATRQPSMTLQ RAVS LEG EPRKWLHKGSTGLG 432 

Query: 498 FN I VGGEDGQG I YVS F I LAGG PADLGS ELKRGDQLLS VNNVNLTHATHEEAAQALKTSGG 557 

FNIVGGEDG+GI+VSFILiAGGPADL EL+RGDQ+LSVN ++L A+HE+AA ALK +G 
Sbjct: 433 FN I VGGEDG EG I F VS F I LAGG P ADL SG E LQRGD Q I LS VNG I D LRG AS HE Q AAAALKG AGQ 492 

Query: 558 WT LLAQY R P E E YNR F EAR I QE LKQQXXXXXXXXXXXXXXX - Q KRS L YVRAL FD YD PNRD 616 

VT++AQY+PE+Y RFEA+I +L++Q QKRSLYVRA+FDYD ++D 

Sbjct: 493 TVT I I AQYQ P E D Y AR FE AKI HDLREQMMNH S M S SG SGS LRTNQ KR S L YVRAM FD YDKS KD 552 

Query: 617 DGLPSRGLPFKHGDILHVTNASDDEWWQARRVLGDNEDEQIGIVPSKRRWERKMRARDRS 676 

GLPS+GL FK+GDILHV NASDDEWWQARRV+ + + E++G++PSKRR ERK RAR + + 
Sbjct: 553 SGLPSQGLSFKYGDILHVINASDDEWWQARRVMLEGDSEEMGVIPSKRRVERKERARLKT 612 

Query: 677 VKFQGHAAANNNLDKQSTLDRKKKNFTFSRKFPFMKSRDEKNEDGSDQEPNGWSSTSEI 736 

VKF + + K S D++KK+F FSRKFPF K++++ ++ SD E + 
Sbjct: 613 VKFNAKPGVIDS- -KGSFNDKRKKSFIFSRKFPFYKNKEQSEQETSDPE RGQE 663 

Query: 737 DIXXXXXXXXXXXXXXXXXVLSYEAVQRLSINYTRPVIILGPLKDRINDDLISEYPDKFG 796 

D+ +LSYE V R INYTRPVIILGP+KDRINDDLISE+PDKFG 

Sbjct: 664 DL 1 LS YE PVTRQE INYTRP VI I LGPMKDRINDDLI SEFPDKFG 706 

Query: 797 SCVPHTTRPKREYEVDGRDYHFVS SREQMERD IQNHLF I EAGQYNDNLYGTSVASVREVA 856 

SCVPHTTRPKR+YEVDGRDYHFV SREQME+DIQ H FIEAGQYNDNLYGTSV SVR VA 
Sbjct: 707 SCVPHTTRPKRDYEVDGRDYHFVI SREQMEKD IQEHKF I EAGQYNDNLYGTSVQSVRFVA 766 

Query: 857 EKGKHCILDVSGNAIKRLQVAQLYPVAVFIKPKSVDSVMEMNRRMTEEQAKKTYERAIKM 916 

E+GKHCILDVSGNAIKRLQVAQLYP+A+FIKP+S++S+MEMN+R+TEEQAKKTY+RAIK+ 
Sbjct: 767 ERGKHCILDVSGNAIKRLQVAQLYPIAIFIKPRSLESLMEMNKRLTEEQAKKTYDRAIKL 826 

Query: 917 EQEFGEYFTGWQGDTIEEIYSKVKSMIWSQSGPTIWVPSKESL 960 

EQEFGEYFT +VQGDT+E+IY++ K +1 QSGP IW+PSKE L 
Sbjct: 827 EQEFGEYFTAIVQGDTLEDIYNQCKLVIEEQSGPFIWIPSKEKL 870 
Score = 197 bits (502), Expect = 7e-49 

Identities = 1 1 1/221 (50%), Positives = 140/221 (63%), Gaps = 24/221 (10%) 



Query: 23 SLFNLDSVNGDD-SWLYEDIQLERGNSGLGFSIAGGTDNPHIGTDTSIYITKLISGGAAA 81 

+L + VNG + + +E + I LERGNSGLGFS IAGGTDNPHIG D I + ITK+I GGAAA 
Sbjct: 80 T LDT I P YVNGTE IEYEFEEI TLE RGNSG LG FS I AGGTDN PH I GDD PGIFITKII PGGAAA 139 

Query: 82 ADGRLXXXXXXXXXXXXXXXXXPHASAVD^ 141 

DGRL H+ AV+ALK+AG++ +L+V+R+ 
Sbjct: 140 EDGRLRVNDCILRVNEVDVSEVSHSKAVEALKEAGSIARLYVRRRRPILET 190 
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Query: 142 XXXXXXXXXKVI E I DL VKGG KG LG FS I AGG I GNQH I PGDNG I YVT KLTDGG RAQ VDG R LS 201 

V+EI L KG KGLGFSIAGG+GNQHIPGDN IYVTK+ DGG AQ DGRL 
Sbjct: 191 --- WE I KL FKG PKG LG FS I AGG VGNQH I PGDN S I YVT K 1 1 DGG AAQKDG RLQ 240 

Query: 202 IGDKLIAVRTNGSEKNLENVTHELAVATLKSITDKVTLIIG 242 
+GD+L+ V + +LE VTHE AVA LK+ ++ V L +G 

Sbjct: 241 VGDRLLMV NNYS LE E VTH E E A VA I LKNT S E WYLKVG 277 

Score = 66.2 bits (160), Expect = 3e-09 

Identities = 40/125 (32%), Positives = 64/125 (51%), Gaps = 1 1/125 (8%) 



Query: 448 SPQPRQPGSRYASTNVLAAVPPGTPRAVSTEDITREPRTITIQKGPQGLGFNIVGGEDGQ 507 

SP P +T+ L +P V+ +1 E IT+++G GLGF+I GG D 

Sbjct: 65 SPLKASPAPI I VNTDTLDTI P YVNGTEIEYEFEEITLERGNSGLGFSIAGGTDNP 119 

Query: 508 GIYVSFILAGGPADU5SELKRGDQLLSVNNVNLTHATHEEAAQALKTSGGWTL 561 

GI+++ 1+ GG A L+ D +L VN V++ + +H +A +ALK +G + L 

Sbjct: 120 HIGDDPGIFITKIIPGGAAAEDGRLRVNDCILRVNEVDVSEVSHSKAVEALKEAGSIARL 179 

Query: 562 LAQYR 566 
+ R 

Sbjct: 180 YVRRR 184 

Score = 65.5 bits (158), Expect = 5e-09 

Identities = 38/81 (46%), Positives = 47/81 (57%), Gaps = 6/81 (7%) 



Query: 487 ITIQKGPQGLGFNIVGGEDGQ GI YVSFI LAGGPADLGSELKRGDQLLSVNNVNL 540 

I + KGP+GLGF+I GG Q IYV+ 1+ GG A L+ GD+LL VNN +L 

Sbjct: 194 IKLFKGPKGLGFSIAGGVGNQHI PGDNSIYVTKI IDGGAAQKDGRLQVGDRLLMVNNYSL 253 

Query: 541 THATHEEAAQALKTSGGWTL 561 

THEEA LK + W L 
Sbjct: 254 EEVTHEEAVAILKNTSEWYL 274 
Score = 50.8 bits (120), Expect = le-04 

Identities = 33/87 (37%), Positives = 48/87 (54%), Gaps = 10/87 (11%) 




Query: 154 E I D L VKGGKGLG F S I AGG I GNQH I PGDNG I YVT KLTDGGRAQ VDGRL S I GD KL I A VRTNG 213 

++ L KG GLGF+I GG + GI+V+ + GG A + G L GD++++V NG 

Sbjct: 421 KWLHKGSTGLGFNIVGGEDGE GIFVSFILAGGPADLSGELQRGDQILSV- -NG 472 

Query: 214 SEKNLENVTHELAVATLKSITDKVTLI 240 

+ L +HE A A LK VT+I 
Sbjct: 473 ID-- LRGAS HEQAAAALKGAGQTVT I I 497 
Score = 41.2 bits (95), Expect = 0.10 

Identities = 24/81 (29%), Positives = 36/81 (43%), Gaps = 6/81 (7%) 



Query: 41 I QLE RGNSG LG F S I AGGTDN PH I GTDT S I Y I TKL I SGG AAAADG RLXXXXXXXXXXXXXX 100 

+ L +G++GLGF+I GG D +++GG A G L 

Sbjct: 422 WLHKGSTGLGFNIVGGEDG EGIFVSFILAGGPADLSGELQRGDQILSVNGIDL 475 

Query: 101 XXXPHASAVDALKKAGNWKL 121 

H A ALK AG V + 
Sbjct: 476 RGASHEQAAAALKGAGQTVTI 496 
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FIGURE 6D 

CLUSTAL W (1.82) sequence alignment 



Drosophila 
Human 



MTTRKKKRDGG - -- 11 

MFFACYCALRTNVKKYRYQDEDAPHDHSLPRLTHEVRGPELVHVSEKNLSQI ENVHGYVL 6 0 



* * * * 




(SEQ ID NO: 
(SEQ ID NO:303) 




Drosophila GSGGGFIKKVSSLFNLDSVNG-DDSWLYEDIQLERGNSGLGFSIAGGTDNPH 62 

Human QSHISPLKASPAPIIVNTDTLDTIPYVNGTEIEYEFEEITLERGNSGLGFSIAGGTDNPH 120 

. * , : * :..;* * * * . : * : * ******************** 

Drosophila IGTDTSIYITKLISGGAAAADGRLSINDIIVSVNDVSWDVPHASAVDALKKAGNWKLH 122 

Human IGDDPGI FITKI I PGGAAAEDGRLRVNDCILRVNEVDVSEVSHSKAVEALKEAGS IARLY 180 

*★ ★_*.★**.****** **** .** *. **.* * .**.**.***.**..*. 

Drosophila VKRKRGT ATT P AAG S AAGD ARD S AAS G P KV IEIDLVKGGKGLGFSI AGG I GNQH I PGDNG 182 
Human VRRRRPILET WE I KLFKGPKGLGFS I AGGVGNQHI PGDNS 221 

*;*;* * **********.********* i 

Drosophila IYVTKLTDGGRAQVDGRLSIGDKLIAVRTNGSEKNLENVTHELAVATLKSITDKVTLIIG 242 

Human I YVTKI IDGGAAQKDGRLQVGDRLLMVNN YSLEEVTHEEAVAILKNTSEWYLKVG 277 

*★***. *** ** ****.**.*. * mt **.*★*★ *** ** ..**.* 

Drosophila KTQHLTTSASGGGGGGLSSGQQLSQSQSQLATSQSQSQVHQQQHATPMVNSQSTGALNSM 302 

Human NPTTIYMTDPYGP PDITHS YSPPMEN 303 

:.::.* ::::* ::.*** 

Drosophila GQT WD S P S I PQAAAAVAAAAN AS AS AS V I ASNNT I S NTT VTTVT AT ATASNDS S KL P P S 362 

Human HLLSGNN GTLEYKTSLPPIS 323 

:::.** .*..:* ** 

Drosophila LGANS S I S I SNSNSNSNSNNI NN INS I NNNNS S S S STTATVAAAT PTAAS AAAAAAS S P P 422 
Human PGRYSPIPKHMLVDDDYTRPPEPVYSTVNKLCDKP AS PRH YS PVECDKS FLL 375 

* * * * • * * * 



Drosophila ANSFYNNASMPAL.PVESNQTNNRSQSPQPRQPGSRYASTNVLAAVPPGTPRAVSTEDITR 482 
Human S-APYSHYHLGLLP-DSEMTSHSQHSTATRQP SMTLQRAVSLE G 417 



**.*.*. . * *** 



★ * * * * 



Drosophila EPRTITIQKGPQGLGFNIVGGEDGQGIYVSFILAGGPADLGSELKRGDQLLSVNNVNLTH 54 2 

Human EPRKWLHKGSTGLGFNIVGGEDGEGIFVSFILAGGPADLSGELQRGDQILSVNGIDLRG 477 

***. : . : :**. ************ : ** : ************. .★*.****.****_ . . * 

Drosophila ATHE E AAQAL KTS GG WTLLAQ YR PE E YNRF E AR I Q E LKQQAALG AGG SGT - L LRTTQ KR 601 

Human ASHEQAAAALKGAGQTVTIIAQYQPEDYARFEAKIHDLREQMMNHSMSSGSGSLRTNQKR 537 

*;**;*★ *** ;* .**..***.**.* ****.*..*..* . **. ****** 

Drosophila SLYVRALFDYDPNRDDGLPSRGLPFKHGDILHVTNASDDEWWQARRVLGDNEDEQIGIVP 661 

Human S L YVRAM FD YD KS KD SG L P S QG L S FKYGD I LH V I NAS DD E WWQ ARRVMLEGD S E EMG V I P 597 

******.**** .*****.****.****** *************. . . *..*..* 



Drosophila SKRRWERKMRARDRSVKFQGHAAANNNLDKQSTLDRKKKNFTFSRKFPFMKSRDEKNEDG 721 

Human SKRRVERKERARLKTVKFNAKPGVID- -SKGSFNDKRKKSFIFSRKFPFYKNKEQSEQET 655 



**** *** *** 



* * * . , ** * ******* 



Drosophila SDQEPNGWSSTSEIDINNVNNNQSNEPQPSEENVLSYEAVQRLSINYTRPVIILGPLKD 781 
Human SDPE RGQEDLILSYEPVTRQEINYTRPVIILGPMKD 691 

** * : .* : : **** * * *************** 



Drosophila 
Human 



RINDDLISEYPDKFGSCVPHTTRPKREYEVDGRDYHFVSSREQMERDIQNHLFIEAGQYN 841 

RINDDLISEFPDKFGSCVPHTTRPKRDYEVDGRDYHFVISREQMEKDIQEHKFIEAGQYN 751 
*********.****************.*********** ******.*★*.★ ******** 



Drosophila DNLYGTSVASVREVAEKGKHCILDVSGNAIKRLQVAQLYPVAVFIKPKSVDSVMEMNRRM 901 

Human DNLYGTSVQSVRFVAERGKHCILDVSGNAIKRLQVAQLYPIAIFIKPRSLESLMEMNKRL 811 

******** *** *** . *********************** .*.****.*..*. ★*** .* . 



Drosophila TEEQAKKTYERAIKMEQEFGEYFTGWQGDTIEEIYSKVKSMIWSQSGPTIWVPSKESL 960 

Human TEEQAKKTYDRAIKLEQEFGEYFTAIVQGDTLEDIYNQCKLVIEEQSGPFIWIPSKEKL 870 

*********.****.*********.*****.*,** . * .* **** **.**** * 
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FIGURE 7 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu~Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



MPVRKQDTQRALHLLEEYRSKLSQTEDRQLRSSIERVINIFQSNLFQ-ALiIDIQEFY 56 

MSQRPRAPRSALWLLAPPLLRWAPP LLTVLHSDLFQ-ALLDILDYY 45 

- - -MFFACYCALRTNVKKYRYQDEDAPHDHS LPRLTHEVRGP- ELVHVSEK- 4 7 

MHKHQHCCKCPECYEVTRLAALRRLEPPGYG DWQVPD P YG PGGGNGAS AGYGG YS 55 

MTTRKK KRDGG 11 



EVTLLDNPKCIDRSKPSEPIQPVNTWEISSLPSSTVTSETLPSSLSPSVEKYRYQDEDTP 116 

EASLSES QKYRYQDEDTP 63 

NLSQIEN VHGYVLQSHISP 66 

SQTLPSQAG ATPTPRTKAKLIP 77 



(SEQ ID N0:267) 



(SEQ 


ID 


NO 


304) 


(SEQ 


ID 


NO 


303) 


(SEQ 


ID 


NO 


305) 


(SEQ 


ID 


NO 


259) 


(SEQ 


ID 


NO 


306) 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



PQEHISPQITNEVIGPELVHVSEKNLSEIENVHGFVSHSHISPIKPTEAVLPSPPTVPVI 176 

PLEHSP AHLPN 74 

LK 68 

TGRDVG PVPLKPVPGK 93 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



PVLPVPAENTVILPTIPQANPPPVLVNTDSLETP TYVNGTDADYEYEEITLERGNSG 233 

QANSPPVIVNTDTLEAPGYELQVNGTEGEMEYEEITLERGNSG 117 

AS PAP 1 1 VNTDTLDT I P YVNGTEIEYEFEEITLERGNSG 107 

S T P KLNG S G P S WW PE CTCTNRD W YE Q VNGS DGMFK YE E I VL E RGN SG 14 0 

GSGGGF I KKVS SLFNLD SVNGDD - SWLYEDIQLERGNSG 4 9 

MRATHGSNSLPSSARLGSSSN 21 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



LG F S I AGGTDN PH I GDDS SIFITKII TGG AAAQDG RLRVNDC I LQ VNE VD VRD VTH S KAV 293 

LGFSIAGGTDNPHIGDDPSIFITKIIPGGAAAQDGRLRVNDSILFVNEVDVREVTHSAAV 177 

LGFSIAGGTDNPHIGDDPGIFITKIIPGGAAAEDGRLRVNDCILRVNEVDVSEVSHSKAV 167 

LGFSIAGGIDNPHVPDDPGIFITKIIPGGAAAMDGRLGVNDCVLRVNEVEVSEWHSRAV 200 

LGFSIAGGTDNPHIGTDTSIYITKLISGGAAAADGRLSINDIIVSVNDVSWDVPHASAV 109 

LQFKAER- IKIPSTPRYPRSWGSER- -GSVSHSECSTPPQSPLNIDTLSSCSQSQTSAS 78 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



EALKEAGSIVRLYVKRRK PVS EKIMEIKLIKGPKGLGFSI 333 

EALKEAGS I VRLYVMRRK PPA EKVMEIKLIKGPKGLGFSI 217 

EALKEAGS I ARLYVRRRR PIL ETWE I KLFKGPKGLGFS I 207 

EALKEAG P WRL WRRRQ PPP ETIMEVNLLKGPKGLGFSI 24 0 

D AL KKAGNWKLH VKRKR - GT ATT P AAG S AAGD ARD S AAS G P KV I E I D L VKGG KG LG F S I 168 

TLPRIAVNPASLGERRKDR PYV EEPRHVKVQKGSEPLGI SI 119 

:* .* *: -.**.**.** 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



AGGVGNQHI PGDNS I YVTKI I EGGAAHKDGKLQ I GDKLLAVNN VCLEEVTHEEAVT 3 89 

AGGVGNQH I PGDNS I YVTK 1 1 EGGAAHKDGRLQ IGDKI LAVNS VGLEDVMHEDAVA 273 

AGGVGNQHI PGDNS I YVTKI IDGGAAQKDGRLQVGDRLLMVNN YS LE E VTH E E AVA 263 

AGGIGNQHIPGDNSIYITKIIEGGAAQKDGRLQIGDRLLAVNN TNLQDVRHEEAVA 296 

AGGIGNQHIPGDNGIYVTKLTDGGRAQVDGRLSIGDKLIAVRTNGSEKNLENVTHELAVA 228 

VSGE KGGIYVSKVTVGSIAHQAG-LEYGDQLLEFNG 1 NLRS ATEQQARL 167 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



ALKNTSDFVYLKVAKPTSMYMNDGYA 415 

ALKNT YD WYLKVAKP S NA YL S D S YA 299 

I LKNTS E WYLKVGNPTT I YMTD P YG 289 

SLKNTSDMVYLKVAKPGSLHLNDMYA 322 

TLKS ITDKVTLI IGKTQHLTTSASGGGGGGLSSGQQLSQSQSQLATSQSQSQVHQQQHAT 288 
1 1 GQQCDT I T I LAQYNPHVHQLS SHS 193 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 



PMVNSQS TGALNSMGQTWDS PS I PQAAAAVAAAANASASAS VI ASNNT I SNTTVTTVTA 34 8 



MARKED-l^y^RSION 



Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



Hu-Dlgl 
Hu-Dlg4 
Hu-Dlg2 
Hu-Dlg3 
Dm-Dlgl 
Hu-Dlg5 



pp DITNSSSQPVDNHVS PSSFLG 438 

-- PP DITTSYSQHLDNEIS HSSYLGTD YP 326 

pp DITHSYSPPMENHLL SGNNGTLE YK 316 

- PP DYASTFTALADNHIS HNSSLGYLGAVESKVSY 356 

TATASNDSSKLPPSLGANSSISISNSNSNSNSNNINNINSINNNNSSSSSTTATVAAATP 408 
RSSSHLDPAGTHSTLQ GSGTTTPEHPSVIDPLM 226 



- - QT PAS PAR YS PVS KAVLGDDE I TR - 462 

TAMT PTS PRRYS PVAKDLLGEED I PR 352 

TSLPPISPGRYSPIP KHML VDDD YTR P PE P VYS T VNKLCD K PAS PRH YS P VE CD KS F LLS 376 

PAP PQVP PTRYS P I PRHMLAEEDFTR 382 

TAAS AAAAAAS S P PANS F YNNASMPALP VE SNQTNNRSQS PQPRQPGSRYASTN 462 

EQDEGPSTPPAKQSSSRIAGDANKKT - 252 



-EPRKWLHRGSTGLGFNIV 481 

--EPRRIVIHRGSTGLGFNIV 371 

APYSHYHLGLLPDSEMTSHSQHSTATRQPSMTLQRAVSLEGEPRKWLHKGSTGLGFNIV 436 

EPRKIILHKGSTGLGFNIV 401 

VLAAVPPGTPRAVSTEDITREPRTITIQKGPQGLGFNIV 501 

LEPRWFI KKSQLELGVHLC 272 

*** : ** . : : 

GGEDGEGIFISFILAGGPADLSGELRKGDRIISVNSVDLRAASHEQAAAALKNAGQAVTI 541 

GGEDGEGIFISFILAGGPADLSGELRKGDQILSVNGVDLRNASHEQAAIALKNAGQTVTI 431 

GGEDGEGIFVSFILAGGPADLSGELQRGDQILSVNGIDLRGASHEQAAAALKGAGQTVTI 496 

GGEDGEG I F VS F I LAGG PADLSGELRRGDRI LS VNGVNLRNATHEQAAAALKRAGQS VT I 461 

GGEDGQGIYVSFILAGGPADI/3SELKRGDQLLSVN1TVNLTHATHEEAAQALKTSGGVVTL 561 

GG - NLHGVFVAEVEDDS PAKGPDGLVPGDLI LEYGSLDVRNKTVEEVYVEMLKPRDGVRL 331 



VAQYRPEE YSRFEAKIHDLREQMMNSS I SSGSGSLRTSQKRSLYVRALFDYDKTKDSGLP 601 

IAQYKPEEYSRFEAKIHDLREQLMNSSLGSGTASLRSNPKRGFYIRALFDYDKTKDCGFL 4 91 

IAQYQPEDYARFEAKIHDLREQMMNHSMSSGSGSLRTNQKRSLYVRAMFDYDKSKDSGLP 556 

VAQYRPEEYSRFESKIHDLREQMMNSSMSSGSGSLRTSEKRSLYVRALFDYDRTRDSCLP 521 

LAQYRPEEYNRFEARIQELKQQAALGAGGSGT-LLRTTQKRSLYVRALFDYDPNRDDGLP 620 

KVQYRPEEFTKAKG LPGDSFYIRALYDR LADV 363 



SQGLNFKFGDILHVINASDD EWWQARQVTPDGESDEVGVI PSKRRVEKKERARLKTV 658 

S Q AL S FRFGD VLHV I DASD E EWWQARRVHSDSETDDIGFIPSKRRVERREWSRLKAK 54 8 

SQGLSFKYGDILHVINASDD EWWQARRVMLEGDSEEMGVI PSKRRVERKERARLKTV 613 

SQGLSFSYGDILHVINASDD EWWQARLVTPHGESEQIGVIPSKKRVEKKERARLKTV 578 

SRGLPFKHGD I LHVTNASDD E WWQARR VLGDN E DEQIGIVPS KRRWE RKMRARD RS V 677 

EQELSFKKDDILYVDDTLPQGTFGSWMAWQLDENAQKIQRGQIPSKYVMDQEFSRRLSMS 423 



KFNS KT RDKGQS FNDKRKKNLFS RKF P F YKNKDQS EQETSDADQH 703 

DWG 551 

KFNAKPGVI - - DSKGSFNDKRKKS FI FSRKFPFYKNKEQSEQE 654 

KFHARTGMI - -ESNRDFPGLSDDYY 601 

KFQGHAAANNNLDKQSTLDRKKKNFTFSRKFPFMKSRDEKNEDGSDQEPNGWSSTSEID 73 7 
EVKDDNSATKTLSAAARRSFFRRKHKHKRSGSKDGKDLLALDAFS 468 



VTSNASDSESSYRGQEEYVLSYEPVNQQEVNYTRPVIILGPMKDRINDDLISEFPDKFGS 763 

SSSGSQGREDSVLS YETVTQMEVHYARP 1 1 1 LGPTKDRANDDLLSEFPDKFGS 604 

TSDPERGQEDLI LS YE PVTRQEINYTRPVI I LGPMKDRINDDLI SEFPDKFGS 707 

GAKNLKGQEDAILSYEPVTRQEIHYARPVIILGPMKDRVNDDLISEFPHKFGS 654 

I NNVNNNQSNE PQ P S E ENVL S Y E A VQRLS I NYTR P V 1 1 LG PLKDR I NDD L I S E Y PD K FG S 797 
SDSIPLFEDSVSLAYQRVQKVDCTALRPVLILGPLLDWKEMLVNEAPGKFCR 521 



CVPHTTRPKRDYEVDGRDYHFVTSREQMEKDIQEHKFIEAGQYNNHLYGTSVQSVREVAG 823 

CVPHTTRPKREYEIDGRDYHFVSSREKMEKDIQAHKFIEAGQYNSHLYGTSVQSVREVAE 664 

CVPHTTRPKRD YE VDGRDYHFVI SREQMEKDI QEHKF I EAGQYNDNLYGTS VQS VRFVAE 767 

CVPHTTRPRRDNEVDGQDYHFWSREQMEKDIQDNKFIEAGQFNDNLYGTSIQSVRAVAE 714 

CVPHTTRPKREYEVDGRDYHFVSSREQMERDIQNHLFIEAGQYNDNLYGTSVASVREVAE 857 

CPLEVMK ASQQAI ERGVKDCLFVDYKRRSGHFDVTTVAS IXE ITE 566 
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Hu-Dlgl KGKHCILDVSGNAIKRLQIAQLYPISIFIKPKSMENIMEMNK RLTEEQARKTFE 877 

Hu-Dlg4 QGKHCILDVSANAVRRLQAAHLHPIAIFIRPRSLENVLEINK RITEEQARKAFD 718 

Hu-Dlg2 RGKHCILDVSGNAIKRLQVAQLYPIAIFIKPRSLESLMEMNK RLTEEQAKKTYD 821 

Hu-Dlg3 RG KH C I LD VS GNA I KRLQQAQL Y PIAIFIKPKSI EALMEMNR RQTYEQANKIYD 768 

Dm-Dlgl KGKHCI LDVSGNAI KRLQVAQLYPVAVFI KPKS VDSVMEMNR - RMTEEQAKKTYE 911 

Hu-Dlg5 KNRHCLLDIAPHAIERLHHMHIYPIVIFIHYKSAKHIKEQRDPIYLRDKVTQRHSKEQFE 626 
..**.**.. ...*. :**; : * . : * . : * :: 

Hu-Dlgl RAMKLEQEFTEHFTAIVQGDTLEDIYNQVKQIIEEQSGSYIWVPAKEKL 926 

Hu~Dlg4 RATKLEQEFTECFSAIVEGDSFEEIYHKVKRVIEDLSGPYIWVPARERL 767 

Hu-Dlg2 RAIKLEQEFGEYFTAIVQGDTLEDIYNQCKLVIEEQSGPFIWIPSKEKL 870 

Hu-Dlg3 KAMKLEQEFGEYFTAIVQGDSLEEIYNKIKQIIEDQSGHYIWVPSPEKL 817 

Dm-Dlgl RAIKMEQEFGEYFTGWQGDTIEEIYSKVKSMIWSQSGPTIWVPSKESL 960 

Hu-Dlg5 AAQKLE Q E YS R YFTG V I QGG ALS S I CTQ I LAMVNQEQNKVLW I P AC PL - 674 
**.★**. *....*.. * . .. 



